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CLAIMS 



[Claim(s)] 

[Claim 1] The coffee quality measuring device characterized by having a smell sensor for 
distinguishing the quality of the coffee installed between the panel installed above opening of 
coffee preservation machines, such as a coffee decanter which maintains and saves the coffee 
extracted from the raw material at optimal temperature, and is supplied if needed, and the 
inferior surface of tongue of said panel and said opening. 

[Claim 2] The coffee quality measuring device according to claim 1 characterized by having two 
or more kinds of smell sensors. 

[Claim 3] Claim 1 characterized by distinguishing coffee quality using the average which 
averages the output data outputted continuously for every predetermined time amount, and is 
acquired from said smell sensor, or a coffee quality measuring device according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a coffee quality measuring device, in more detail, this invention 
suppresses fluctuation of measured value and relates to the coffee quality measuring device 
which improved the accuracy of measurement. 
[0002] 

[Description of the Prior Art] Although hot storage of the coffee is carried out after an extract in 
many cases, it is known that will deteriorate with time amount and quality will be spoiled. Then, 
if detectable before deteriorating so that it does not bear for measuring deterioration of coffee by 
the sensor and drinking, offering the low coffee of quality by discarding, just before deteriorating 
etc. will be lost. These people proposed the coffee preservation container equipped with the 
coffee quality measuring device which smelled previously and was equipped with the sensor etc. 
(Japanese Patent Application No. No. 272829 [ nine to ]). 
[0003] 

[Problem(s) to be Solved by the Invention] Although the coffee quality measuring device 
equipped with the smell sensor is a non-contact mold, and there is an advantage, like offering the 
coffee which could measure the quality and deteriorated is lost, without polluting coffee, it 
improves further, and fluctuation of measured value is suppressed or improving the accuracy of 
measurement is called for. The purpose of this invention is offering the coffee quality measuring 
device which is a coffee quality measuring device equipped with the smell sensor for 
distinguishing the quality of the coffee in coffee preservation machines, such as a coffee decanter 
which maintains the coffee extracted from the raw material to optimal temperature, and saves 
and supplies it to it, suppressed fluctuation of the measured value concerning the quality of the 
coffee by said smell sensor, and raised the accuracy of measurement. 
[0004] 

[Means for Solving the Problem] That is, it is the coffee quality measuring device characterized 

by to be equipped invention of claim 1 with the smell sensor for distinguishing the quality of the 

coffee installed between the panel installed above opening of coffee preservation machines, such 

as a coffee decanter which maintains and saves the coffee extracted from the raw material at 

optimal temperature, and is supplied if needed, and the inferior surface of tongue of said panel 

and said opening in order to solve the above-mentioned technical problem. 

[0005] Invention of claim 2 of this invention is characterized by having two or more kinds of 

smell sensors in a coffee quality measuring device according to claim 1. 

[0006] Invention of claim 3 of this invention is characterized by distinguishing coffee quality 

using the average which averages the output data outputted continuously for every predetermined 

time amount, and is acquired from said smell sensor in claim 1 or a coffee quality measuring 

device according to claim 2. 

[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. Drawing 1 is the explanatory view showing the gestalt of 1 operation of coffee 
WOMA equipped with the coffee quality measuring device of this invention. Drawing 2 (a) is 
the explanatory view showing the condition smelled on the inferior surface of tongue of the point 
of the arm for attachment, and equipped with the sensor for the comparison, and is the 
explanatory view showing the condition fixed to the inferior surface of tongue of the point of the 



arm for attachment of coffee WOMA equipped with the coffee quality measuring device of this 
invention shown in drawing 1 , and drawing 2 (b) installed the piate-like panel, smelled on the 
inferior surface of tongue of this panel, and equipped with the sensor. 

[0008] Coffee WOMA 1 is equipped with the coffee decanter 2 which maintains and saves the 
coffee extracted from the raw material at optimal temperature, and is supplied if needed, the 
heater 3 for maintaining the coffee in the coffee decanter 2 to optimal temperature, and the 
coffee quality measuring device 4 of this invention for distinguishing the quality of the coffee in 
the coffee decanter 2 in drawing 1 . The plate-like panel 7 installed by fixing the coffee quality 
measuring device 4 of this invention to the inferior surface of tongue of the point of the arm 6 for 
attachment fixed at the tip of the stanchion 5 of coffee WOMA 1, Two smell sensors 9A with 
which the corresponding location above the opening 8 of the coffee decanter 2 of the inferior 
surface of tongue of the plate-like panel 7 was equipped, 9B[- it has reference] for drawing 2 
(b), and has the circuit 1 1 for sending the output of the smell sensors 9A and 9B to a computer 
10, and the display 12 further. Smell sensor 9 A is a sensor which mainly detects a coffee smell 
component, and other sensor 9B is sensors which mainly detect a steam, for example. 
[0009] Although especially the area of the plate-like panel 7 is not limited, the one smaller than 
the area of the opening 8 of the coffee decanter 2 is desirable, for example, area of the plate-like 
panel 7 is made about 1/2-1/3 of area. [ of opening 8 ] This is because there is a problem 
which the coffee in the coffee decanter 2 boils with the heater 3 for incubation, the evaporation 
of moisture increases, and degradation of coffee according to an elevated temperature in that 
coffee concentration becomes high **** becomes early when the opening 8 of the coffee 
decanter 2 is plugged up. For this reason, the plate-like panel 7 opens and locates spacing above 
opening 8, and it is desirable that an upper corresponding field is plate-like at least. While the 
effectiveness which formed the plate-like panel 7 will stop being able to appear easily since the 
flow of the air current which shifts up does not become smooth if said field prepares the rib 
which extends caudad in all perimeters not plate-like but monotonous and makes it the character 
type of KO, the steam which evaporated is cooled with this rib, and since it is condensed and 
dropped, it becomes non-health. 

[0010] Although the inferior surface of tongue of the plate-like panel 7 was fixed and equipped 
with the smell sensors 9A and 9B in the above-mentioned operation gestalt As other examples, 
that what is necessary is not to limit the installation approach of the smell sensors 9A and 9B to 
this, but just to have installed the smell sensors 9A and 9B between the inferior surface of tongue 
of the plate-like panel 7, and opening 8 for example The example which is the space between the 
inferior surface of tongue of the plate-like panel 7 and opening 8, and is installed near the plate- 
like panel 7 can be given. 

[001 1] In the above-mentioned configuration, the coffee immediately after extracting from a raw 
material is put into the coffee decanter 2, and if the coffee in the coffee decanter 2 is controlled 
by the heater 3 to optimal temperature and it maintains, the coffee evaporated with the steam 
through the opening 8 of the coffee decanter 2 will shift up. The steam which shifted up, and 
vaporized coffee flow in parallel with this inferior surface of tongue in the inferior surface of 
tongue of the plate-like panel 7, and flow out outside. The smell component of the coffee which 
flows in parallel with this inferior surface of tongue in the inferior surface of tongue of the plate- 
like panel 7 is detected by smell sensor 9A, a steam is detected by smell sensor 9B, each output 
data are inputted into a computer 10 through a circuit 1 1, count of data and processing are 
performed in a computer 10, and a count result is displayed on the display means 12. 
[0012] Although output data change with progress of a coffee reserve time, if it smells on the 



basis of smell sensor 9B and change of the output "(electrical potential difference) of sensor 9A is 
seen for example, measurement of coffee quality will be attained. The timing which cancels the 
coffee saved in the coffee decanter 2 is detectable by setting up a suitable electrical potential 
difference as a reference value. 

[0013] In the above-mentioned operation gestalt, if the chip of a microcomputer performs instead 
of being a computer 10 although output data were incorporated by computer 10, the coffee 
quality measuring device 4 can be miniaturized. 

[0014] Since the plate-like panel 7 which fixes to the inferior surface of tongue of the point of 
the arm 6 for attachment, and has a predetermined area was installed as shown in drawing 2 (b), 
and it smelled on the inferior surface of tongue of this plate-like panel 7 and it equipped with 
Sensors 9A and 9B, fluctuation of the measured value resulting from the convection current of 
air etc. could be made small, and the accuracy of measurement was able to be improved. 
Moreover, the accuracy of measurement improved also by having used the smell sensors 9A and 
9B of two or more classes. 

[0015] Moreover, when distinguishing coffee quality from said smell sensor using the average 
which averages the output data outputted continuously every about 5 minutes for every 
predetermined time amount, and is acquired with progress of a coffee reserve time, the accuracy 
of measurement was able to be improved further. As shown in drawing 2 (a), when the inferior 
surface of tongue of the point of the arm 6 for attachment without the plate-like panel 7 is 
equipped with the direct smell sensors 9A and 9B to it, fluctuation of the measured value 
resulting from the convection current of air etc. is large, and the accuracy of measurement is bad. 
[0016] Said smell sensor detects a coffee smell, and it sends and patternizes for a patternizing 
means by making the detected result into an electrical signal, and you may make it display this 
pattern on a display means. Aging of the coffee extracted from this output pattern or coffee 
quality can be distinguished. 

[0017] Specifically as a smell sensor used by this invention, they are a ceramic semiconductor 
mold sensor, a quartz-resonator mold sensor, a conductive polymer mold sensor, an MIS mold 
sensor, and BAW (Bulk Acoustic Wave). A mold sensor and SAW (Surface Acoustic Wave) A 
mold sensor and APM (Acoustic Plate Mode) Various kinds of well-known smell sensors, such 
as a mold sensor and an infrared absorption mold sensor, can be mentioned. Each of these smell 
sensors can purchase a commercial item, or it can be created and they can use it easily. 
[0018] A ceramic semiconductor mold sensor specifically for example Sn02 which detects gas 
using the phenomenon in which whenever [ electric electric ] will become large if gas adsorbs or 
oxidation reaction occurs And the n-type-semiconductor sensor of the sintering mold which uses 
a zinc oxide as a principal component, or a membrane type (a thin film mold or thick-film mold) 
can use it preferably. There are a contact combustion equation sensor, a side type-of- fever semi- 
conductor type sensor, a heat ray mold semi-conductor type sensor, a direct heat mold semi- 
conductor type sensor, a substrate mold semi-conductor type sensor, etc., all are marketed by the 
difference in structure, and it can use easily. 

[0019] Specifically as a quartz-resonator mold sensor, the receptor which can adsorb this over 
two or more chemicals which constitute a smell which is indicated by JP,1-244335,A can 
mention surface vibrator mold sensors, such as a quartz resonator currently formed in the front 
face. Since there is a commercial item in a quartz-resonator mold sensor, it can also be used. 
[0020] As a conductive polymer mold sensor, specifically Change of the electric resistance to 
which the volatile substance of ppb level low to the semi-conductor polymer mold sensor array 
which combined two or more specific semi-conductor polymers originates in adsorption and the 
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motion which carries out desorption is detected. For example, a graphic, The electronic 
equipment by aroma Scan Technology by the aroma scan company (Aroma Scan pic.) in Britain 
(analysis, recognition, and discernment were enabled) which enabled mapping of a smell with 
the digital mold can be mentioned. 

[0021] Specifically as an MIS mold sensor, the sensor of the method which Pt, Ir, and Pd are 
made to adhere to band-like on same Si substrate, is made to intersect perpendicularly with this, 
gives temperature distribution, is made to scan the surface potential output distribution, and reads 
a light beam for it can be mentioned (Physics of Artificial Olfactory Images Produced By 
Catalytic Sensing Surface, Transducer'93). 

[0022] B AW (Bulk Acoustic Wave) A mold sensor and SAW (Surface Acoustic Wave) A mold 
sensor or APM (Acoustic Plate Mode) A mold sensor detects a chemical based on change of the 
vibration frequency by adhesion of a chemical (chemical which constitutes a smell) in a 
ferroelectric. Infrared absorption mold sensors are detection and a thing which carries out a 
quantum about two or more chemicals which constitute a smell by infrared spectrophotometry. 
[0023] With an elevated temperature (- 100 degrees C) and high humidity, since measurement of 
a smell is possible, said ceramic semiconductor mold smell sensor can be preferably used in this 
invention. As this ceramic semiconductor mold smell sensor, the concrete for example, part 
numbers TGS800, TGS813, TGS821, TGS822, TGS824, TGS825, TGS826, TGS830, TGS880, 
TGS882, and TGS883 by Figaro Engineering, Inc., TGSE71N, TGS2100, TGS2180, TGS2181, 
etc. can be mentioned. 

[0024] In addition, since this invention is not limited to the above-mentioned operation gestalt, 
various kinds of deformation implementation in the range which does not deviate from the 
meaning of a publication to a claim is possible for it. For example, in the above-mentioned 
operation gestalt, although the example which equipped coffee WOMA with the coffee quality 
measuring device of this invention was shown, it is also specifically [ use of the coffee quality 
measuring device of this invention is not limited to this example, but can apply it to equipment 
equipped with coffee preservation machines such as a coffee decanter, etc. altogether, and ] 
possible to use it, installing in a coffee server, an electric coffee percolator, etc. Moreover, 
although the plate-like panel 7 was explained to it as it attached in the attachment arm 6, the 
plate-like panel 7 may be attached in the stanchion 5 of direct coffee WOMA 1. 
[0025] 

[Example] Next, although an example explains this invention concretely, unless it deviates from 
the main point of this invention, this invention is not limited to this example. 
(Example 1) Except having attached a sensor TGS826 and sensor TGS883T, as shown in 
drawing 2 (a), the coffee extracted from the raw material using coffee WOMA 1 equipped with 
the coffee quality measuring device 4 of this invention shown in drawing 1 was made into the 
coffee decanter 2, and it saved at about 80 degrees C. TGS826 is a part number of the smell 
sensor by Figaro Engineering, Inc. which mainly detects a coffee smell component, and 
TGS883T are a part number of the smell sensor by Figaro Engineering, Inc. which mainly 
detects a steam. 

[0026] The output voltage (V) continuously outputted from a sensor TGS826 and sensor 
TGS883T over reserve-time 0-120 minutes was shown in drawing 3 . 
[0027] The case where the output voltage continuously outputted from a sensor TGS826 and 
sensor TGS883T in the above-mentioned reserve time was averaged and expressed every 5 
minutes was shown in drawing 4 . 

[0028] Coffee WOMA 1 equipped with the coffee quality measuring device 4 of this invention 



shown in drawing 1 which attached a sensor TGS826 and sensor TGS883T as shown in drawing 
2 (b) is used. When the coffee extracted from the raw material was made into the coffee decanter 
2 and saved at about 80 degrees C (area of the plate-like panel 7 was made into the abbreviation 
1/2 of the area of opening 8), Except having attached a sensor TGS826 and sensor TGS883T, as 
shown in drawing 2 (a) The case where made the coffee extracted from the raw material using 
coffee WOMA 1 shown in drawing 1 into the coffee decanter 2, and it saves at about 80 degrees 
C is contrasted. The case where the output voltage continuously outputted from a sensor TGS826 
and sensor TGS883T in the above-mentioned reserve time was averaged and expressed every 5 
minutes was shown in drawing 5 . 

[0029] From drawing 3 , the output voltage (V) continuously outputted from a sensor TGS826 
and sensor TGS883T on real time over reserve-time 0-120 minutes is understood that 
fluctuation is large. However, when the output voltage outputted from a sensor TGS826 and 
sensor TGS883T is averaged and expressed every 5 minutes from drawing 4 , it turns out that 
fluctuation becomes small and precision improves. When it smells in the corresponding location 
above the opening 8 of the inferior surface of tongue of the plate-like panel 7 and Sensors 9 A 
and 9B are installed from drawing 5 , it turns out that fluctuation becomes small and precision 
improves as compared with the case where smelled on the inferior surface of tongue of the point 
of the arm 6 for attachment, and it equips with Sensors 9A and 9B directly. 
[0030] 

[Effect of the Invention] Fluctuation of the measured value by the smell sensor becomes small, 
and its accuracy of measurement improves while the coffee quality measuring device of this 
invention can detect easily the quality of the coffee in coffee preservation containers, such as a 
coffee decanter. Although coffee quality changes with the amount which remains in coffee 
WOMA, indoor temperature, humidity, etc. even if a reserve time is the same, since the coffee 
quality measuring device of this invention measures coffee quality on real time and can 
distinguish coffee quality, the coffee of high quality can always be offered, and offering the 
coffee which deteriorated is lost. 

[0031] By having had two or more kinds of smell sensors, the accuracy of measurement 
improves further. 

[0032] By distinguishing coffee quality using the average which averages the output data 
outputted continuously for every predetermined time amount, and is acquired from said smell 
sensor, fluctuation of the measured value by said smell sensor becomes small further, and the 
accuracy of measurement improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the gestalt of 1 operation of coffee WOMA 
equipped with the coffee quality measuring device of this invention. 

[Drawing 2} (a) is the explanatory view showing the condition smelled on the inferior surface of 
tongue of the point of the arm for attachment, and equipped with the sensor for the comparison, 
and is the explanatory view showing the condition fixed to the inferior surface of tongue of the 
point of the arm for attachment of coffee WOMA equipped with the coffee quality measuring 
device of this invention shown in drawing 1 , and (b) installed the plate-like panel, smelled on 
the inferior surface of tongue of this plate-like panel, and equipped with the sensor. 
[Drawing 3] It is the graph which shows the output voltage (V) and the relation of a reserve time 
(minute) which are outputted from a smell sensor. 

[Drawing 4] It is the graph which shows the average and the relation of a reserve time (minute) 
which averaged the output voltage (V) outputted from a smell sensor every 5 minutes. 
[Drawing 5] It is the graph which shows the average and the relation of a reserve time (minute) 
which averaged the output voltage (V) which contrasts the case where smelled in the 
corresponding location above the opening 8 of the inferior surface of tongue of the plate-like 
panel 7, and it equips with Sensors 9A and 9B, and the case where did not form the plate-like 
panel 7, but smelled on the inferior surface of tongue of the point of the arm 6 for attachment, 
and it equips with Sensors 9A and 9B directly, and is outputted from a smell sensor every 5 
minutes. 

[Description of Notations] 
1 Coffee WOMA 



2 Coffee Decanter 

3 Heater 

4 Coffee Quality Measuring Device of this Invention 

6 Arm for Attachment 

7 Plate-like Panel 

8 Opening 

9 A, 9B Smell sensor 
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[0022] B AW (Bulk Acoustic Wave) M-tV"^ 
SAW(Surface Acoustic Wave) <6&V\(±A 
PM (Acoustic Plate Mode) 5S^*^<?) 
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[0023] SiB-t7$v?¥&imt3^±>~m. & 

&(~-ioo-c) . mmx^comfcmmx'hin 
^mm®^y^h\^x\t. mwxtmm. ?< 

*'aft9f^^ttf?co s S§TG S 8 0 0 . TG S 8 1 
3. TGS821. TGS822. TGS824, TG 
S825. TGS826. TGS830. TGS88 
0. TGS882, TGS883. TGSE7 1N. T 
GS210 0. TGS2 18 0. TGS2181&t'£ 

mnzttfx-zz. 

(00241 £*>\ *^<±±EHit^StKSSit$ 

&L%^fmx^n<^mt&mmT$)6. mnt. 

i-MM&miz^uxi± % 3-b-^*-^fc#3&BJ!<?) 

-t-^*- 7 1 (03&5KW)ftiTX tin. 
[0025] 

(£&Wl) 02 (a) fc^t)tJ:-?t:-fe>^TGS8 
2 6fcJ:^-fe^TGS88 ITZJtMfWtSmi. 
1 Kwtft*^^ =i-t-aga^^-S4 Z&Zt; 

fcrj-t-?;!? 2«f»fcAJi.T»8 0trcfiS#Lfc. 
TGS82 6U::7-t-^j£#£±fc 7 
-f # nWffi^&tmcrfa}, i-t y^<7)S&f^ 0 „ TG 
s 8 8 3 Tii*j5Ejr V £±fc LTftaj?" £ 7 < Hugfflft 

[0026] S#^OO--12 0«-(Cipft:0-b>~9-TG 

5 8 2 6 i^-fe yyTG S 8 8 3 T*> feiSg {ftfj 

[0 0 2 7] i£<0^S^Nafc:i>V\T-t>~trrGS8 2 

6 JrlX-ti^TG S 8 8 3 TfrhmZLX&j} 

[0028] 02 (b) (r^UcJ:-5t:-fc>~»fTGS8 
2 6 £ J:V-fcy^TGS 8 8 3T£JR 0 tiWc0 1 ^ 
LfiiXmfr?- h -OB8eage4 * «S*.£:3- b - 



h-x*>^24'K:Aiirf«;80 , CT'«#l,^^- 
««/t*/P 7<7)^li^O08iD®S|^ 1/2 1 L 
fc> 02 (a) t^tfcJ:dfc:-fe>^rrGS8 2 6 
fe£?/^>-rrGS8 8 3T^0#^£Wi. 01 
fc*W:3-t— ^ i arffli vrjp$j; DtttfiL*: 
a-fc-t r?^h-r^v^2^fc:AAT»8 0"CTfe 

&vt:®$tt:mtLx, ±&<mtmmiz}5^T±:> 

•TTGS 8 2 6±J ioc-t i^-9-TG S 8 8 3TA>^>^L 

[0029] 03*>^ £«ao~12 0#Ci>fc9 
y Tfis94 A"C^tLT-fe>~9-TGS 8 2 6 i$ itf-fc^ 

irrGS883T^Aai^$iisa}^^E(v) i^j, 

8 2 6fcJ;^-t>-rrGS88 3Ti^fUAS^{i}* 
OTW<0Haa8<0jJ^^J&tSflrg^v%-t>^9 

5. 

[0030] 

*%M<0u--t-3&m5g2i&i±t)TJl>f1J>X'3 
~t-^ a %£®SLLXa~\i-cr ) &'8enmX'£&<r) 
TUHz&ShKW-h-ZmX-*: . ^Lfc^-h- 

[ 0 0 3 1 1 ^^l^v^-fcy^-^^fci fcfci 
[ 0 0 3 2 ] fflE^l>b>-»h!)^a^LTaj*$^ai 
V^T jj 3 {^tS £ t fc J: 9 , 

iwmcofsmmw) 

[ H2 ] { a ) (±. itSS^fcrtJcJRftfflr-AW^ 

^tbtc^v^ y?ti&§ Lfzttmtfrrrmmmx'fy 

0, (b ) l±. 01 lcSL3t*^«B(?)3-b- I f n |fat£ 
IS^<Sz.ta-b— V<7)K^mT-^cojy2||! 

A^/UoTMfc^l ^-t Xt5r^ wi^JTO 
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m&m (ft) <7)mz**<?y7Tf>z. 
5^z^Lwmit&&&& (ft) om&Zrtt 

t^FV^y^9A. 9B£ffg§£gU:i§£'fc**fifcb 
T. •gvvfe^^^aj^StiSJK^SE (V) £5*N* 
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